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to at least one supporting structure. In another embodiment, a
method 1s disclosed for attaching a loading fitting to at least
one supporting structure.
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LOADING FITTING HAVING
INTERSECTING HOLES IN THE WEB SIDE
AND END

BACKGROUND

Many of the existing loading fittings for attaching to one or
more supporting structures, such as an aircraft, utilize
U-shaped and L-shaped channels to distribute stress and load
along the loading fitting. These fittings may be in tension
and/or compression and often utilize a threaded nut which
must be held by a wrench during attachment of a threaded
attachment member of the supporting structure to the
threaded nut. However, these fittings may experience one or
more of the following problems: high weight; high stress and
load concentrations; potential breakdown; fatigue; increased
cost; high assembly time; and/or other types of problems.

A loading fitting, and/or method for attaching a loading
fitting to a supporting structure, 1s needed to decrease one or
more problems associated with one or more of the existing
loading fittings and/or methods of attachment.

SUMMARY

In one aspect of the disclosure, a loading fitting comprises
at leastone of an 1, a T, and a J shaped cross-section having a
flange attached to at least one supporting structure.

In another aspect of the disclosure, a method 1s disclosed
for attaching a loading fitting to at least one supporting struc-
ture. In one step, a loading fitting 1s provided comprising at
least one of an I, a T, and a J shaped cross-section having a
flange. In another step, the loading fitting 1s loaded to the at
least one supporting structure in at least one of tension and
compression.

These and other features, aspects and advantages of the
disclosure will become better understood with reference to
the following drawings, description and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective view of one embodiment of an
I-shaped loading fitting attached to supporting structures;

FIG. 2 shows a side-view of the loading fitting of FIG. 1
detached from the supporting structures;

FIG. 3 shows a cross-section view through line 3-3 of the
loading fitting of FIG. 2;

FIG. 3A shows a cross-section view of one embodiment of
a T-shaped loading fitting;

FIG. 3B shows a cross-section view of one embodiment of
a J-shaped loading fitting;

FI1G. 4 shows a perspective view of another embodiment of
the loading fitting of FI1G. 1 attached between an aircraft wing,
and an aircraft engine supporting structure;

FIG. 5 shows a perspective view of yet another embodi-
ment of an I-shaped loading fitting having a varying configu-
ration over the loading fitting of FIG. 1;

FIG. 6 shows a perspective view of another embodiment of
a loading fitting comprising a substantially T-shaped cross-
sectioned web portion having a flange which 1s adapted to
attach to one or more supporting structures;

FIG. 7 shows a perspective view of yet another embodi-
ment of a loading fitting comprising a substantially J-shaped
cross-sectioned web portion having a flange which 1s adapted
to attach to one or more supporting structures; and

FIG. 8 shows a tlowchart of one embodiment of a method
for attaching a loading fitting to at least one supporting struc-
ture.
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2
DETAILED DESCRIPTION

The following detailed description 1s of the best currently
contemplated modes of carrying out the disclosure. The
description 1s not to be taken 1n a limiting sense, but 1s made
merely for the purpose of 1llustrating the general principles of
the disclosure, since the scope ol the disclosure 1s best defined
by the appended claims.

FIG. 1 shows a perspective view of one embodiment of a
loading fitting 10 attached to supporting structures 12 and 14.
One or more of the supporting structures 12 and 14 may
comprise a portion of an aircraft, a wing spar, an engine, a
wing rib, a wing-pylon, a wing body joint, a strut, a fuselage,
a landing gear, a wing, a fuselage frame, a bulkhead, an
aircrait frame, a flap, and/or a skin of an aircrait. In other
embodiments, one or more of the supporting structures 12 and
14 may be non-aircraft related structures. In still other
embodiments, the loading fitting 10 may be attached to any
number and/or type of supporting structures 12 and 14.

FIG. 2 shows a side-view of the loading fitting 10 of FIG.
1 detached from the supporting structures 12 and 14. FIG. 3
shows a cross-section view through line 3-3 of the loading
fitting 10 of FIG. 2. As shown 1n FIGS. 1-3, the loading fitting
10 may comprise a substantially I-shaped cross-sectioned
web portion 16, at least one cutout area 17 1n the web portion
16, a tlange 18 having a plurality of spaced-apart fastener
receiving holes 20, one or more ribs 19, a diagonal bracing
member 22, and an attachment hole 24. The I-shaped cross-
section web portion 16 along with the cutout area 17 1n the
web portion 16 may reduce the weight of the loading fitting 10
over one or more of the prior art loading fittings by as much as
40 percent, while maintaining high strength and high stifl-
ness. As shown 1n FIG. 1, the flange 18 may be attached to
supporting structure 12 through fasteners 26 which pass
through the fastener-recerving holes 20 of the flange 18. The
diagonal bracing member 22 may be disposed at one end 28 of
the loading fitting 10, and may help to further reduce the
weilght of the loading fitting 10 while maintaining strength
and rigidity.

The attachment hole 24 may be circular 1n shape and dis-
posed at another end 30 of the loading fitting 10. As shown 1n
FIG. 1, a nut 32 may be disposed within the attachment hole
24. The nut 32 may be threaded and semi-circular. In other
embodiments, the nut 32 may comprise a machined nut, a nut,
a hilok, and a lockbolt. An attachment member 36 may attach
the supporting structure 14 to the loading fitting 10 by extend-
ing through hole 244 1n the loading fitting 10. The attachment
member 36 may comprise a threaded screw which 1s threaded
into the threaded nut 32 disposed within the attachment hole
24. The semi-circular configuration of the threaded nut (bar-
rel nut) 32 within the circular attachment hole 24 may hold the
threaded nut 32 1n place within the attachment hole 24 with-
out a tool (such as a wrench) being needed during screwing
(applying torque) of the threaded screw 1nto the nut 32. This
may be due to the nut 32 abutting against the curved surface
38 of the attachment hole 24. In another embodiment, the
attachment hole 24 may not be necessary and hole 24a may be
threaded to receive a threaded attachment member 36 without
the use of a threaded nut 32. In still other embodiments, the
loading fitting 10 may be varied 1n type, size, Conﬁguratlon
and orientation, and/or may be attached to varying types and
numbers of supporting structures 12 and 14 through varying
mechanisms and/or structures.

The loading fitting 10 may be loaded 1n tension and/or
compression along direction 40 due to the flange 18 being
attached to supporting structure 12, and the load of supporting
structure 14 being applied to the loading fitting 10 1n tension
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and/or compression 1n direction 40 due to the attachment
member 36 being attached to the nut 32 within the attachment
hole 24. The load provided by the attachment member 36 may
be transferred through the nut 32 to the curved surface 38 of
the attachment hole 24 and may be substantially evenly dis-
tributed through the I-shaped cross-sectioned web portion 16
of the loading fitting 10. In other embodiments, the tension
and/or compression load may be supplied by an attachment
member 36 comprising a bold, a cable, a chain, or another
type of attachment member. In still other embodiments, the
loading fitting 10 may be loaded 1n varying manners using
varying devices.

Load and stress testing of the loading fitting 10 of FIG. 1
has shown that the loading fitting 10 provides improved load
paths, load distribution, and stress distributions over many of
the prior art loading fittings. For instance, unlike the high
stress and load concentrations 1n many of the prior art loading
fittings, testing has shown that the loading fitting 10 of FI1G. 1
distributes the loads and stress throughout the loading fitting.

FI1G. 4 shows a perspective view of another embodiment of
the loading fitting 10 of FIG. 1 attached between an aircraft
wing 141 and an aircrait engine supporting structure 142. The
loading fitting 10 may transier tension and/or compression
load 1n direction 140. FIG. 5 shows a perspective view of yet
another embodiment of a loading fitting 210 having a varying
configuration over the loading fitting 10 of FIG. 1. The load-
ing fitting 210 may be larger 1n a height direction 293 than the
loading fitting 10 of FIG. 1. The loading fitting 210 may
turther comprise a surface 244 which 1s substantially perpen-
dicular to the flange 218. A plurality of attachment holes 246
may be disposed 1n surface 244 for attaching the surface 244
to one or more supporting structures, such as supporting
structures 12 and/or 14 of FIG. 1.

FI1G. 6 shows a perspective view of another embodiment of
a loading fitting 310 comprising a substantially T-shaped
cross-sectioned web portion 316. The loading fitting 310 has
a flange 318 which 1s attached to supporting structure 312,
and an attachment hole 324 which 1s attached though attach-
ment member 336 and nut 332 to supporting structure 314.
FIG. 7 shows a perspective view ol yet another embodiment
ol a loading fitting 410 comprising a substantially J-shaped
cross-sectioned web portion 416. The loading fitting 410 has
a flange 418 which 1s attached to supporting structure 412,
and an attachment hole 424 which 1s attached through attach-
ment member 436 and nut 432 to supporting structure 414.
TheT and J shaped cross-sectioned web portions 316 and 416
of the embodiments of FIGS. 6 and 7 may provide reduced
weilght loading fittings 310 and 410 having improved load and
stress distribution over one or more loading fittings of the
prior art.

FIG. 3A shows a cross-section view of another embodi-
ment of a loading fitting 610 comprising a substantially
T-shaped cross-sectioned web portion 616, with cutout areas
617 1n the web portion 616, and flanges 618. FIG. 3B shows
a cross-section view of yet another embodiment of a loading
fitting 710 comprising a substantially J-shaped cross-sec-
tioned web portion 716, with cutout areas 717 1in the web
portion 716, and flanges 718. The T and ] shaped cross-
sectioned web portions 616 and 716 of the embodiments of
FIGS. 3A and 3B may provide reduced weight loading {it-
tings 610 and 710 having improved load and stress distribu-

tion over one or more loading fittings of the prior art.
FIG. 8 shows a tlowchart of one embodiment of a method

550 for attaching a loading fitting 10, 210, 310, 410, 610,

and/or 710 to at least one supporting structure 12, 312, 412
and/or 14, 314, 414. In one step 552, a loading fitting 10, 210,

310, 410, 610, and/or 710 1s provided. The provided loading
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fitting 10, 210, 310, 410, 630, and/or 710 may comprise one
ormoreofanl, al, and aJshaped cross-section 16,316, 416,

616, and/or 716 having a flange 18,218, 318,418, 618, and/or
718. The provided loading fitting 10, 210, 310, 410, 610,
and/or 710 may comprise any of the embodiments disclosed

herein. In still another step 554, the loading fitting 10, 210,
310, 410, 610, and/or 710 may be loaded 1n tension and/or
compression to the at least one supporting structure 12, 312,
412, and/or 14, 314, 414, which may comprise an aircraft or
non-aircrait structure. In one embodiment, step 554 may
comprise disposing a nut 32, 332, 432 which may be semi-

circular, within a hole 24, 324, 424 which may be circular, at

an end 30, 330, 430 of the loading fitting 10, 210, 310, and/or
410, and attaching an attachment member 36, 336, 436

through the hole 24, 324, 424 to the nut 32, 332, 432. In still

another embodiment, step 554 may comprise attaching a
plurality of spaced-apart fasteners 26, 326, 426 to a tlange 18,
218,318, and/or 418 of the loading fitting 10,210, 310, and/or
410. In another embodiment, step 554 may comprise tension
and/of compression load being applied by an attachment
member 36,336,436 comprising at least one of a bolt, a cable,
and a chain. In yet another embodiment, step 554 may com-

prise screwing an attachment member 36, 336, 436 nto a
threaded hole 24, 324, 424 at an end 30, 330, 430 of the

loading fitting 10, 210, 310, and/or 410.

One or more of the embodiments disclosed herein may
reduce one or more of the problems of one or more of the prior
art loading fittings and/or methods for attaching a loading
fitting. For instance, one or more of the embodiments dis-
closed herein may provide a loading fitting having one or
more of the following properties: reduced weight; allowing
for the attachment of an attachment member to a nut of the
loading fitting without the use of a tool to hold the nut 1in place;
reduced time of installation; reduced fuel costs due to the
lighter weight of the loading fitting; increased payload due to
the lighter weight of the loading fitting; increased range of an
aircrait due to the lighter weight of the loading fitting; more
uniform stress and load distribution; high strength and stifl-
ness; reduced likelihood of breakdown; reduced fatigue; and/
or which may provide one or more other types of improve-
ments over one or more of the prior art loading fittings and/or
methods for attaching a loading fitting.

It should be understood, of course, that the foregoing
relates the exemplary embodiments of the disclosure and that
modifications may be made without departing from the spirit
and scope of the disclosure as set forth in the following
claims.

The invention claimed 1s:

1. A loading fitting comprising a web portion extending
from a middle portion of a tlange with opposed sides of the
flange being disposed on opposite sides of the web portion, a
first hole disposed 1n at least one of the opposite sides of the
web portion, and a second hole, intersecting the first hole,
disposed 1n an end surface of the web portion, wherein the
loading fitting 1s configured to be loaded 1n, at separate times,
cach of tension and compression acting lengthwise along the
web portion when the loading fitting 1s attached to and
between first and second supporting structures with the flange
configured to attach to the first supporting structure and at
least one of the first and second holes configured to attach to
the second supporting structure.

2. The loading fitting of claim 1 wherein the loading fitting,
1s attached to and between the first and second supporting
structures and loaded 1n at least one of tension or compression
acting lengthwise along the web portion.
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3. The loading fitting of claim 2 wherein the load 1s sup-
plied by at least one of a bolt, a cable, or a chain attached to
and between the second supporting structure and the loading
fitting.

4. The loading fitting of claim 2 wherein the first and
second supporting structures comprise parts of an aircratt.

5. The loading fitting of claim 4 wherein the first and
second supporting structures comprise at least one of a wing
spar, an engine, a wing rib, a wing-pylon, a wing body joint,
a strut, a fuselage, a landing gear, a wing, a fuselage frame, a
bulkhead, an aircraft frame, a flap, or a skin of the aircratt.

6. The loading fitting of claim 1 wherein the web portion
turther comprises a bracing member.

7. The loading fitting of claim 6 wherein the bracing mem-
ber diagonally extends across the web portion, and 1s dis-
posed at one end of the web portion.

8. The loading fitting of claim 1 wherein the first hole 1s
configured to hold a first member, attached to the second
supporting structure, between opposed surfaces of the first
hole so that when the first member 1s disposed against one of
the opposed surfaces of the first hole the loading fitting 1s
loaded 1n tension acting lengthwise along the web portion,
and when the first member 1s disposed against the other of the
opposed surfaces of the first hole the loading fitting 1s loaded
in compression acting lengthwise along the web portion.

9. The loading fitting of claim 8 wherein the first hole 1s
holding the first member, attached to the second supporting
structure, between the opposed surfaces of the first hole so
that when the first member 1s disposed against the one
opposed surface ol the first hole the loading fitting 1s loaded 1n
tension acting lengthwise along the web portion, and when
the first member 1s disposed against the other opposed surface
of the first hole the loading fitting 1s loaded in compression
acting lengthwise along the web portion.

10. The loading fitting of claim 9 wherein the first member
comprises at least one of a locking device, a nut, or a hilok.

11. The loading fitting of claim 9 wherein a second mem-
ber, attached to the second supporting structure, 1s extended
through the second hole into the first hole with the first mem-
ber attached to the second member.

12. The loading fitting of claim 11 wherein the second
member comprises at least one of a bolt, a cable, or a chain.

13. The loading fitting of claim 1 further comprising at
least one cutout area 1n the web portion.

14. The loading fitting of claim 1 further comprising a
plurality of fastening devices spaced along the flange for
attaching the flange to the first supporting structure.

15. The loading fitting of claim 14 wherein the plurality of
fastening devices comprise a plurality of fastener receiving
holes spaced along the tflange for attaching the tlange to the
first supporting structure.

16. The loading fitting of claim 1 further comprising at
least one rib protruding from the web portion.

17. The loading fitting of claim 1 wherein the flange and the
web portion form a capital I shape with the flange forming a
top portion of the capital I shape and another end of the web
portion forming a bottom portion of the capital I shape.

18. The loading fitting of claim 1 wherein the flange and the
web portion form a capital J shape with the flange forming a
top portion of the capital J shape and another end of the web
portion forming a bottom portion of the capital J shape.

19. The loading fitting of claim 1 wherein the flange and the
web portion form a capital T shape with the flange forming a
top portion of the capital T shape and the web portion extend-
ing 1n a linear plane to form a bottom portion of the capital T
shape.
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20. A method for attaching a loading fitting between sup-
porting structures comprising;

providing a loading {fitting comprising a web portion

extending from a middle portion of a flange with
opposed sides of the flange being disposed on opposite
sides of the web portion, a first hole disposed 1n at least
one ol the opposite sides of the web portion, and a
second hole, interesting the first hole, disposed in an end
surface of the web portion;

attaching the loading fitting to and between first and second

supporting structures with the tlange attached to the first
supporting structure, and at least one of the first and
second holes attached to the second supporting struc-
ture; and

loading the loading fitting, at separate times, 1n each of

tension and compression acting lengthwise along the
web portion while the loading fitting 1s attached to and
between the first and second supporting structures.

21. The method of claim 20 wherein the first and second
supporting structures comprise parts of an aircratt.

22. The method of claim 20 wherein the attaching further
comprises attaching at least one of a bolt, a cable, or a chain
to and between at least one of the first and second holes of the
web portion and the second supporting structure.

23. The method of claim 20 wherein the attaching further
comprises disposing a first member within the first hole,
extending a second member, attached to the second support-
ing structure, through the second hole into the first hole, and
attaching the first member to the second member in the first
hole.

24. The method of claam 23 wherein the first member
comprises at least one of a locking device, a nut, or a hilok,
and the second member comprises at least one of a bolt, a
cable, or a chain.

25. The method of claim 23 wherein the loading comprises
loading the loading {fitting, at one point 1n time, 1n tension,
acting lengthwise along the web portion, due to the first
member being forced against one surface of the first hole, and
wherein the loading further comprises loading the loading
fitting, at another point 1n time, 1n compression, acting length-
wise along the web portion, due to the first member being
forced against a second opposed surface of the first hole.

26. The method of claim 20 wherein the provided loading,
fitting further comprises a plurality of fastening devices
spaced along the flange for attaching the flange to the first
supporting structure, and wherein the attaching further com-
prises attaching a plurality of spaced-apart fasteners between
the first supporting structure and the flange of the loading
fitting using the plurality of fastening devices.

277. The method of claim 26 wherein the plurality of fas-
tening devices comprise a plurality of fastener-recerving
holes spaced along the flange.

28. The method of claim 20 wherein the provided loading
fitting comprises a web portion comprising a bracing mem-
ber.

29. The method of claim 28 wherein the bracing member
diagonally extends across the web portion.

30. The method of claim 20 wherein the web portion of the
provided loading fitting further comprises at least one cutout
area.

31. The method of claim 20 wherein the web portion of the
provided loading fitting further comprises at least one pro-
truding rib.

32. The method of claim 20 wherein the flange and the web
portion form a capital I shape with the flange forming a top
portion of the capital I shape and another end of the web
portion forming a bottom portion of the capital I shape.
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33. The method of claim 20 wherein the flange and the web
portion form a capital J shape with the tflange forming a top
portion of the capital J shape and another end of the web
portion forming a bottom portion of the capital J shape.

34. The method of claim 20 wherein the flange and the web
portion form a capital T shape with the flange forming a top
portion of the capital T shape and the web portion extending,
in a linear plane to form a bottom portion of the capital T
shape.

35. A loading fitting comprising a web portion extending,
from a middle portion of a tlange with opposed sides of the
flange being disposed on opposite sides of the web portion,
wherein a flange of the loading fitting 1s attached to a first
supporting structure, and at least one of a bolt, a cable, or a
chain 1s attached to and between the loading fitting and a
second supporting structure, with the at least one bolt, cable,
or chain loading the loading fitting, at separate times, 1n each
of tension and compression acting lengthwise along the web
portion; and

at least one of: (1) the web portion comprises a bracing,

member; (2) a plurality of fastening devices are spaced
along the flange attaching the flange to the first support-
ing structure; (3) at least one rb protrudes from the web
portion; or (4) afirst hole 1s disposed 1n at least one of the
opposite sides of the web portion attaching the loading
fitting to the second support structure.

36. The loading fitting of claim 35 wherein the web portion
comprises the bracing member.

37. The loading fitting of claim 35 wherein the plurality of
fastening devices are spaced along the flange attaching the
flange to the first supporting structure.

38. The loading fitting of claim 35 wherein the at least one
r1b protrudes from the web portion.

39. The loading fitting of claim 35 wherein the first hole 1s
disposed 1n at least one of the opposite sides of the web

portion attaching the loading fitting to the second support
structure.
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40. A loading fitting comprising a web portion extending,
from a middle portion of a tlange with opposed sides of the
flange being disposed on opposite sides of the web portion,
and a first hole disposed 1n at least one of the opposites sides
of the web portion, wherein the flange 1s attached to a first
supporting structure, the first hole holds a first member
between opposed surfaces of the first hole, the first member,
comprising at least one of a locking device, a nut, or a hilok,
1s attached to a second supporting structure, when the {first
member 1s disposed against one of the opposed surfaces of the
first hole the loading fitting 1s loaded 1n tension acting length-
wise along the web portion, and when the first member 1s
disposed against the other opposed surface of the first hole the
loading fitting 1s loaded 1n compression acting lengthwise
along the web portion.

41. A loading fitting comprising a web portion extending,
from a middle portion of a tlange with opposed sides of the
flange being disposed on opposite sides of the web portion,
and a first hole disposed 1n at least one of the opposites sides
of the web portion, wherein the flange 1s attached to a first
supporting structure, the first hole holds a first member
between opposed surfaces of the first hole, the first member,
comprising at least one of a locking device, a nut, or a hilok,
1s attached to a second member extending through a second
hole disposed 1n an end surface of the web portion nto the
first hole, the second member 1s attached to a second support-
ing structure, and when the first member 1s disposed against
one opposed surface of the first hole the loading fitting 1s
loaded 1n tension acting lengthwise along the web portion,
and when the first member 1s disposed against the other
opposed surface of the first hole the loading fitting 1s loaded 1n
compression acting lengthwise along the web portion.
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